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Specification 

1 . Title of Invention 

Planar type image display device 

2. Claims 

(1) A planar type image display device comprising a pixel divided passive display stacked on top of a 
pixel divided pixel active display. 

(2) The planar type image display device according to claim 1, wherein the pixels of the passive display 
are divided more finely than those of the active display. 

3. Detailed Description of the Invention 

(Field of Industrial Use) 

The present invention relates to a planar type image display device, and more particularly to a planar 
type image display device in which a planar type active display is stacked together with a planar type 
passive display, so as to obtain high luminance resolution and high definition. 
(Prior Art) 

CRTs have been widely known in the past as image display devices. CRTs are preferred from the 
perspective of luminance resolution, and from the perspective of definition, i.e., pixel fineness, and thus 
are widely used in various applications. However, CRTs have a drawback, in that they are large and 
heavy. 

As a result, planar type image display devices such as liquid crystal displays (LCD), plasma displays 
(PDP), electrochromic displays (ECD), and the like, are now being used in some applications. 

(Problem To Be Solved By The Invention) 

At present, planar type image display devices, such as those described above, having both high 
luminance resolution and high definition have not yet been provided. For example, LCDs, ECDs, and 
the like can obtain high definition to a certain extent, but the luminance resolution thereof, e.g., 16 
shades of gray, is particularly low compared to CRTs. In addition, PDPs and the like are inferior to CRTs 
from the perspective of luminance resolution, and from the perspective of definition. 
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The present invention takes the aforementioned factors into consideration, and aims to provide a planar 
type image display device that excels in both luminance resolution and definition. 

(Means for Solving the Problem) 

A planar type image display device according to the present invention comprises a pixel divided passive 
display stacked on top of a pixel divided active display. 

(Operation) 

The LCDs, ECDs, and the like noted above are ideally employed as the passive display. As noted 
above, this type of passive display can improve definition comparatively easily, but on the other hand, it 
will be difficult to improve the luminance resolution. Accordingly, if an active display is placed on the 
rear side of the passive display, the luminance resolution will synergistically improve with the operation 
of the passive display. In other words, when for example the grayscale number of the passive display is 
16, and an active display having a grayscale number of 4 is combined therewith, the grayscale number 
of the entire image display device will be 16 x 4 = 64. 

It is best if an active display having the same pixel number as the passive display can be used as the 
aforementioned active display. However, because this type of active display is difficult to obtain, an 
active display having fewer pixels than the passive display may be employed. In this configuration, the 
plurality of adjacent pixels of the passive display will receive equal amounts of photoirradiation from 
the same pixel portions (light emitting elements) of the active display. However, because there is very 
little difference in density between adjacent pixels in a normal image, grayscale reproducibility will not 
deteriorate in the visible range, even if the adjacent pixels of the passive display do receive equal 
amounts of photoirradiation as noted above. 

In consideration of the aforementioned factors, it is particularly preferred to employ an active display 
having a large grayscale number in order to focus on improving the luminance resolution of the active 
display, even if the pixel number thereof is lower than that of the passive display. EL 
(electroluminescent) panels, PDPs, LED (light emitting diode) panels, and the like can be ideally used 
as this type of active display. 

(Embodiment) 

The present invention will be described in detail based upon an embodiment shown in the drawings. 
Figure 1 and Figure 2 respectively show a lateral view and a plan view of a planar type image display 
device according to one embodiment of the present invention. This planar type image display device 
comprises a flat support member 10, an EL (electroluminescent) panel 20 that is fixed on top thereof as 
an active display, and a liquid crystal panel 30 that is fixed on top thereof as a transparent type passive 
display. A large number of EL elements 21 are arranged in the EL panel 20 in a multi-matrix shape, and 
each EL element 21 is one pixel. In contrast, a TFT (thin film transistor) switch matrix laminate type 
liquid crystal panel is, for example, employed as the liquid crystal panel 30. As is well known, this 
type of liquid crystal panel 30 comprises, for example, a glass substrate 31, a TFT switch matrix 32, a 
liquid crystal layer 33, a common transparent electrode 34, and a glass substrate 35, that are sequentially 
laminated from the EL panel 20 side. The liquid crystal layer portion between one pixel electrode of the 
switch matrix 32 and the common transparent electrode 34 is a so-called liquid crystal cell 36, and 
constitutes one pixel. 

In the present embodiment, the pixel size of the liquid crystal panel 30, i.e., the size of the liquid crystal 
cell 36, is assumed to be approximately 250 x 250 micrometers; in contrast, the pixel size of the EL 
panel 20, i.e., the size of the EL element 21, is assumed to be approximately 1 x 1 millimeter. 4x4=16 
liquid crystal cells 36 are arranged opposite each EL element 21. 

A control circuit 40 of the display device will receive a digital image signal Sd, will output an EL panel 
drive control signal SI and a liquid crystal drive control signal S2 corresponding thereto, and will 
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transmit the signals SI and S2 to an EL pane! drive circuit 41 and a liquid crystal panel drive circuit 42 
respectively. The EL panel 20 and the liquid crystal panel 30 will be driven based upon each of the 
signals SI and S2. The image signal Sd will be one of 64 values from "000000" which supports the 
lowest luminosity (highest density), to "1 1 1 1 1 1" which supports the highest luminosity (lowest density). 
The image signal Sd matches the pixel number of the liquid crystal panel 30, and the liquid crystal panel 
drive control signal S2 will individually control the light transmission ratio of each liquid crystal cell 36 
of the liquid crystal panel 30. Thus, in the actual display image, one liquid crystal cell 36 will be one 
pixel. The light transmission ratio of each liquid crystal cell 36 can be controlled to achieve 16 shades of 
gray, and the liquid crystal panel drive control circuit S2 will control the light transmission ratio to 
achieve 16 shades of gray in response to a value "0000" to "1111" that are the last 4 digits of the value 
of the image signal Sd. 

In contrast, as shown in Figure 2, the EL panel drive control signal SI will set the value of each EL 
element 21 in response to a representative value (e.g., the median value, the average value, etc) of the 
image signal Sd for the 16 pixels PI to P16 that face each EL element 21. Each EL element 21 will 
generate light at 4 levels of intensity, L,, L 2 , L 3 , L, (Li < L 2 < L> < L 4 ), and the EL panel drive control 
signal SI will cause the EL element 21 to generate light at light generation intensities L b L 2 , L 3 , L 4 in 
the event that the first two digits of the representative value (8 digits) are "00", "01", "10", "11", 
respectively. 

The relationship between the luminosity of each pixel and the image signal Sd when the EL panel 20 
and the liquid crystal 30 are driven based upon signals SI and S2 as described above is schematically 
shown in Figure 3. As shown in the drawing, because the intensity of the backlight due to the EL 
element 21 is controlled at 4 levels Lj, L 2 , L 3 , L 4 , and the light transmission ratio of each of the liquid 
crystal cells 36 is controlled at 16 levels, 4 x 16 = 64 shades of gray will be achieved in the entire 
display device. 

In the embodiment described above, the EL panel 20 is employed as the active display, and the liquid 
crystal panel 30 is employed as the passive display, but the present invention is not limited thereto, and 
an active display and a passive display can be suitably selected and used as described above. In addition, 
in the embodiment described above, the ratio between the pixel number of the active panel and the pixel 
number of the passive panel is 1:16, but the pixel number ratio may be another value, including 1:1. 

(Effect of the Invention) 

As described in detail above, the planar type image display device of the present invention can achieve 
high definition and high luminance resolution by placing a passive display in which the comparative 
pixel density is easily increased on an active display, and thus according to the present device, an 
extremely high quality image can be displayed. And in addition to having high image quality, the 
present device will be thin and light, and can be used in an extremely wide range of applications. 

4. Brief Description of the Drawings 

Figure 1 and Figure 2 is a lateral view and a plan view showing a planar type image display device 
according to an embodiment of the present invention, and 

Figure 3 is an explanatory diagram that explains the luminosity resolution of the device of the 
embodiment. 

20 EL panel 21 EL element 

30 Liquid crystal panel 36 Liquid crystal cell 

Translation of drawings 

Figure 2 

40 Control circuit 

4 1 EL panel drive circuit 
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42 Liquid crystal panel drive circuit 
Figure 3 

Y axis: Luminosity 

X axis: Image signal Sd 

1 6 1 6 shades of gray 

EL L, EL light generation intensity L, 
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Abstract of JP3071111 

PURPOSETo obtain a plane type image 

display device excellent in both of brightness 

resolution and definition by superposing a 

passive display divided into picture elements 

on an active display divided into picture 

elements. 

CONSTITUTION:The plane type image display 
device consists of a plane supporting body 10, 
an electroluminescence(EL) panel 20 to be an 
active display fixed on the supporting body 10 
and a liquid crystal panel 30 to be a 
transmission type passive display fixed on the 
panel 20. The EL panel 20 is constituted by 
arranging many EL elements 21 like a matrix 
and each EL element 21 corresponds to each 
picture element. On the other hand, a thin film 
transistor(TFT) switch matrix lamination type 
e.g. is used as the liquid crystal panel 30. 
Since the passive display in which picture 
element density can be comparatively easily 
increased is superposed to the active display, 
both the high difinition and high brightness 
resolution can be attained and an image of 
extremely high picture quality can be 
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